Apolipoprotein e3 as a risk factor for Alzheimer's disease under conditions of nutritional imbalance.
The presence of one or more copies of the E4 allele of apolipoprotein E (ApoE) is strongly associated with of Alzheimer's disease (AD). The impact of E4 on neurodegeneration is potentiated by dietary oxidative challenge. Our prior studies in transgenic mice demonstrate that, in the face of dietary oxidative challenge, E3 does not provide any further protection than E4 or lack of murine ApoE for aggression, oxidative damage, presenilin-1 expression, and gamma-secretase activity, and provides only partial reduction in phospho-tau levels. Extrapolation of these findings to the human condition leads us to hypothesize that the E3 allele may not provide sufficient neuroprotection under conditions of dietary compromise and/or oxidative challenge. Epidemiological evidence is consistent with this possibility. The E3 allele is approximately half as effective compared to E2 at buffering the impact of a single E4 allele. In addition, the risk of AD increases linearly for the genotypes E2/2, E2/3, and E3/3. It has been proposed that that clinical manifestation of AD may in some cases require the convergence of 2 or more risk factors. We hypothesize that the combined impact of dietary oxidative stress and either the ApoE3 or E4 genotype represents one such condition.